This paper presents an experimental analysis of 2 × 2 coordination games in which player 1 earns a substantially higher payoff than player 2 except in the inefficient equilibrium where they earn the same payoffs. The main focus is on the comparison of two treatments with and without the ex post redistribution stage in which both players may voluntarily transfer their payoffs earned in the game to the other player. We find that (1) the transfer opportunity raises the probability of coordination on an efficient equilibrium, (2) a transfer from player 1 to player 2 is positive, and is higher when player 2 chooses the action corresponding to the efficient equilibrium, and hence (3) the transfer opportunity tends to improve the efficiency and equity of the final outcome. Furthermore, these tendencies are stronger when the two players have conflicting interests over the two equilibria than when they have common interests.
Introduction
Inequality is a basic trait of the modern society. The income share of the top 0.1% in the U.S. exceeds 7%, and the Gini coefficient for the U.S. households rose to .479 in 2015 from .386 in 1968. 1 The same increasing trend in inequality is found in many of the industrialized countries. The coexistence of the haves and the have-nots in the society will inevitably create an encounter between them. For example, a CEO with astronomical salaries manages his company's blue-color workers who earn a little more than the minimum wage, or poor students earn their way to college to compete against classmates from affluent families. While economics in general recognizes the importance of inequality, there is relatively little experimental work on how distributive inequality may affect the strategic interaction between individuals with highly asymmetric backgrounds. We are interested in such questions as: Is the behavior of the less privilege people driven by their anticipation of positive reciprocity from their privileged counterparts? How does inequality aversion interplay with the strategic interactions between the privileged and non-privileged individuals? Does the opportunity to make voluntary transfers help mitigate inequality and raise efficiency through better coordination?
In this paper, we use a laboratory experiment to study how the presence of inequality between two subjects affects their play in a simple simultaneous-move game with and without the possibility of income redistribution ex post. Specifically, we let subjects play an inequality game. which is a 2×2 coordination game with two Nash equilibria. Inequality derives from the fact that player 1 earns a strictly higher payoff than player 2 at every action profile other than the inefficient equilibrium, where they earn the same payoff. The sum of payoffs is substantially higher at the efficient NE. It follows that the players face a fundamental trade-off between efficiency and equity in this game: the players achieve equity but not efficiency in one NE, whereas they achieve efficiency but not equity in the other NE. The inequality games are further classified into common-interest (CM) inequality games in which both players prefer the efficient NE to the inefficient NE, and conflictinginterest (CF) inequality games in which player 1 prefers the efficient NE but player 2 prefers the inefficient NE. The inequality games are also parametrized by the level of inequality between the two players as measured by the payoff ratio at the efficient NE.
Our main objective is to analyze the play of the inequality game with and without the ex post redistribution stage in which each player may voluntarily transfer their payoff to the other player. Of course, in any subgame perfect equilibrium of the two-stage game between the self-interested players, no ex post redistribution takes place and hence the presence of this additional stage makes no difference to the final allocation.
In our experiment, each subject is randomly assigned the role of either player 1 or player 2, and is randomly and anonymously matched with a subject who is assigned the other role. The subject role stays the same throughout the experiment. Our first treatment is the dictator decision treatment in which one of the paired subjects chooses one of the four alternatives that correspond to the action profiles of the inequality game. We find that the subjects' preferences are best characterized by own payoff maximization rather than inequality or inefficiency aversion. The next two treatments involve strategic interaction between the subjects: The subjects play a series of inequality games in each treatment with the ex post redistribution stage added only in the third treatment. We find that the presence of the redistribution stage significantly increases the rate with which the two subjects coordinate on the efficient NE. This effect is more prominent in CF (conflicting interests) games than in CM (common interests) games. An increase in the inequality ratio has different effects in CM and CF games: In CM, increasing inequality makes it more likely that the subjects choose the action corresponding to the inefficient but equitable NE and hence reduces efficient coordination. In CF, on the other hand, high inequality increases the choice of the action corresponding to the efficient but inequitable NE and increases efficient coordination in the redistribution treatment. In the redistribution treatment, the average transfer amount is significantly positive, and as expected, it is mostly player 1 who makes positive transfer. Whether player 1 makes positive transfer or not depends crucially on player 2's action choice, and both the size of transfer and the frequency of positive transfer are higher when player 2 chooses the action that corresponds to the efficient NE. On the other hand, increasing inequality increases the size of transfer but not the frequency of positive transfer. As a result, we also make the following findings regarding efficiency, as measured by the sum of the pair's payoffs, and equity, as measured by the ratio of their post-redistribution payoffs: The presence of the redistribution stage raises efficiency in CF games, and raises equity in both CF and CM games. Interestingly, we find that the increase in efficiency is due almost entirely to the increase in role 2's payoff.
The paper is organized as follows. The next section discusses the related literature. The inequality game and the different treatments are described in Section 3. Section 4 describes the experimental design, and Section 5 presents the analysis. The motive behind the positive transfer and the rationality of the subjects' choices are discussed in Section 6. We conclude in Section 7.
Related Literature
The present paper is related to a few strands of literature as follows.
As discussed above, our primary focus is on the strategic interaction between highly asymmetric players. In the experimental literature, effects on behavior of player asymmetry is studied extensively in the context of public good games. Asymmetry is introduced either in the level of the individual return (MPCR -marginal per capita return) of investment into the public good, or in the level of initial endowment (income) of each individual. The main focus in both cases is how the perception of inequality affects the individual and aggregate contribution levels. The findings are inconclusive. Buckley and Croson (2006) study a linear public good game played by a group of high-and low-income subjects, and find that the low-income subjects give a higher percentage of their income to the public good than the high-income subjects. Hofmeyr et al. (2007) find that heterogeneity has no impact on the contribution and the poor and rich players contribute the same proportion of their endowments. Anderson et al. (2008) examine the effect of revealing information about inequality in the show-up fees for their subjects, and find that making it public substantially reduces contribution levels. Oxoby and Spraggon (2013) find that heterogeneity significantly reduces contributions to the public good in their public good experiment with different income levels. Maurice et al. (2013) have their subjects play the public good game under both equal and unequal endowments, and study how their individual contributions adjust to the circumstances. ? study a public good game played by rich players in the presence of poor non-active players who benefit from the good. 2 There are also public good game experiments with unequal incomes and redistribution. Uler (2011) studies a public good game with ex post redistribution of income by exogenously specifying the tax rates. When the initial income distribution is unequal, Uler (2011) finds that increasing the tax rates aimed at a more equal distribution ex post increases contribution to the public good. Belafoutas et al. (2013) let the subjects choose the redistribution rate before the contribution decisions, and find that when inequality is a result of real effort, the subjects prefer the policy that entails less redistribution. While most public good experiments with heterogeneity in the literature use models in which each player has a dominant action of "no contribution," exceptions are Chan et al. (1996 Chan et al. ( , 1999 , who study nonlinear public good games with multiple (interior) equilibria. Instead of examining coordination, however, Chan et al. (1996) focus on a particular equilibrium with certain properties, and study how the observed contributions by the rich and poor subjects differ from the equilibrium prediction. 3 The present paper differs from the heterogeneous public good experiments in the literature in a few important ways. First, to the best of our knowledge, there is no public good game experiment that involves voluntary redistribution of payoffs ex post. Second, as mentioned above, most public good games studied in the literature have a dominant action of "no contribution," and hence are fundamentally different from the coordination games studied in this paper.
In our inequality game with the redistribution stage, the poor player 2's action that corresponds to the efficient equilibrium is similar to the sender's action of trusting money to the receiver in the well-known trust game. In both cases, it yields benefits to the other player and also implies a higher aggregate payoff. 4 The trust games played by asymmetrically endowed players are studied by some authors. Among them, Hargreaves Heap et al. (2013) study the effect of endowment inequality on the agerage trust and return rates, and find that inequality has little impact on 2 Tavoni et al. (2011) also find that inequality in endowments makes the provision of public goods difficult in their threshold public good game, but also find that the problem can be mitigated by the introduction of the pre-play communication ("pledge") phase which works as a coordination device.
3 Chan et al. (1999) study the interactions of heterogeneity and communication.
4 According to Camerer (2003) , the average return to the sender in various trust game experiments can be higher or lower than the amount trusted. the average trust rate, but has a negative impact on the return rate through the less trustworthy behavior of the rich subjects. 5 Different from the trust game, our experiment has player 1 also make an initial action choice, enabling us to examine the interplay between the strategic interactions and the redistribution motive.
Voluntary redistribution following a strategic interaction is discussed in the context of the real-effort experiments. Erkal et al. (2011) conduct an experiment on a real-effort tournament game with a redistribution stage by a group of four players. Erkal et al. (2011) find that the first-ranked subjects give significantly less than the second-ranked subjects to other members of their group, and attribute this finding to the propensity of subjects with self-regarding preferences to rank first by working harder than subjects with other-regarding preferences. 6 The relationship between the presence of inequality and the preference for redistribution in the form of tax policies has been the subject of several experiments. Through the elicited preferences for redistribution rules, Rutström and Williams (2000) find that their subjects' preferences for redistribution under inequality are best described by self-interest, whereas Tyran and Sausgruber (2006) find that voting behavior under inequality is best explained by the inequality aversion hypothesis. Krawczyk (2010) increases dispersion in the probability that each subject wins a prize, and finds no significant increase in the ex ante preference for redistribution when those probabilities are exogenously specified. In their experiment with large inequality, Durante et al. (2014) let the tax rate chosen by one randomly selected individual, and find that the individual chooses a higher tax rate when he/she knows his/her relative position in the income distribution. Agranov and Palfrey (2015) find that higher inequality in productivity induces the suggestion of higher redistribution policies.
The primary focus of the extensive literature on coordination game experiments is on the comparison between payoff dominance and risk dominance as the effective predictor of the outcome of subjects' play. Cooper et al. (1990 Cooper et al. ( , 1992 , Straub (1995) , Van Huyck et al. (1990) , Goeree and Holt (2005) , among others, observe that risk dominance predicts subjects' play better than payoff dominance. 7 We avoid the issue of payoff dominance versus risk dominance by specifying payoffs so that the efficient equilibrium, which maximizes the sum of the two players' payoffs, is also risk 5 Greiner et al. (2012) study a dynamic game in which the subjects are randomly matched to play the trust game over multiple rounds. They find that the growth rate of the aggregate endowment decreases rapidly when the subjects' initial endowments are the same, but is more stable when they endowments are different.
6 Ohtake et al. (2013) find to the contrary that the first-ranked subjects give more than the second-ranked subjects in their real-effort experiment.
7 Van Huyck et al. (1990) observe that a coordination failure can result from the introduction of a dominated action which yields the efficient outcome. Goeree and Holt (2005) observe the sensitivity of the coordination rates to the detailed payoff specification. Furthermore, Van Huyck et al. (1990) and Goeree and Holt (2005) both find that the increased number of players makes coordination more difficult. This observation leads them to the conclusion that risk dominance is a more effective criterion.
dominant. Furthermore, we control for the level of risk dominance of the efficient equilibrium across different games so that risk dominance will not be a factor in our analysis. To the best of our knowledge, there exists no coordination game experiment in the literature that studies the effect of payoff asymmetry between the players. 8 One important feature of our experiment is that the subjects' roles are fixed throughout the experimental sessions. In other words, once a subject is assigned the advantageous role (role 1) or disadvantageous role (role 2) at the beginning of each session, their role stays the same until the end of the session. This design is intended to mimic the persistence of inequality in reality, and also to avoid the type of (indirect) reciprocity that a role 1 subject who received transfer as a role 2 player earlier in the session rewards his current role 2 partner to return the favor. 9 In summary, this paper presents a departure from the literature with the combination of the following features:
− Strategic interaction under inequality. − Voluntary ex post redistribution of payoffs. − Coordination games with a efficiency-equity trade-off.
Models of Inequality and Redistribution

Inequality Games
Formally, an inequality game G is a 2×2 coordination game: Each player i chooses his action x i from the set {0, 1}, and their payoff functions are given by
For the interpretation of these payoff functions, suppose that the players engage in the production of a public good. Each player i either makes effort x i = 1 or not x i = 0 toward the production of the good. The public good is produced if and only if both players make effort, and when produced, it generates utility a to each one of them. On the other hand, each player i has two outside options that are affected by one's own and the other's action choices as follows: When player i makes effort, it entails a personal opportunity cost equal to b. On the other hand, when i makes effort, it inflicts negative externalities on player j, and destroys the latter's outside option which is worth c j . We can for example suppose that i's production effort generates nuisance that prevents j from deriving utility from his alternative activity.
We suppose that the parameters satisfy a > b > 0 and c 1 > c 2 > 0.
Note that the second condition is the only source of inequality between the two players: the value of player 1's outside option vulnerable to negative externalities from 2's effort is higher than the value of player 2's corresponding option. Writing X for no effort x i = 0, and Y for effort x i = 1, we can depict the payoff table as in Figure 1 . Since a > b > 0, both (X, X) and (Y, Y ) are pure NE. We also assume:
uniquely maximizes the sum of payoffs. 
Voluntary Redistribution
Our main focus is on the subjects' behavior in the inequality game with and without the ex post redistribution stage in which both players may transfer their payoffs earned from playing the game to the other player. Let g i denote player i's final payoff after the possible redistribution of their payoffs. First, in the baseline treatment, no redistribution takes place after the play of the inequality game G.
T1: No Redistribution:
The players' final payoffs equal their payoffs from G:
In the redistribution treatment, the players may give part or all of their payoffs to the other player after the play of the inequality game. T2: Voluntary Redistribution: After the players play G, they publicly observe the actions and payoffs, and then determine how much of their payoff points to give to the other player. If player i chooses to give t i (≤ u i ) payoff points to player j (i = j), then the final payoffs are given by
Clearly, if the players are simple payoff maximizers, then no redistribution of payoffs takes place in any SPE of T2, and hence the only SPE payoff profiles of these games are the NE payoff profiles of G. If redistribution takes place, on the other hand, then it may be a consequence of the subjects' social preferences such as inequality aversion, or their tendency to reciprocate the other's behavior. In order to better understand their preferences, we also include a game form in which the final allocation is determined by one of the players as follows.
T0: Dictator Decision: One player in each pair makes a choice among four payoff pairs that correspond to the four cells of the payoff table.
Experimental Design
The experiments were conducted at the Experimental Economics Laboratory at the ISER, Osaka University, with the subjects recruited from undergraduate and graduate students of Osaka University of various majors. There were six sessions with a total of 124 subjects (four sessions of 20 subjects and two sessions of 22 subjects).
No subject attended more than one session. The subjects in each session were divided randomly into two groups of the same size with the first group of subjects assigned the role of player 1, and the second group of subjects assigned the role of player 2. The player roles stay the same throughout the session. The role assignment is done privately on the PC screen in front of each subject. The instruction presents the equation (1) that generates the payoffs, and provides illustration of the equation by means of numerical examples and graphs. 10,11 The payoff matrix is also shown on the PC screen in front of each subject. At the end of each session, the earning of a subject is computed from the sum of his/her payoff points during the session with the conversion rate of 1 payoff point to JPY1.3. The average earnings are JPY9946.1 for the role 1 subjects and JPY3122.8 for the role 2 subjects. 12 In each session, each subject faces inequality games with six different payoff tables: CM2, CM4 and CM6 are CM inequality games, and CF2, CF4 and CF6 are CF inequality games. The suffix represents the inequality ratio between the players as measured by the payoff ratio at (X, X):
= k in CFk and CMk.
We set a = 100, and b = 60 in all six games, and vary c i as in Table 1 . The resulting payoff tables are depicted in Figures 2 and 3. Note that all CM games are the same in terms of player 2's payoffs, and so are all CF games. Furthermore, since a and b remain unchanged in all games, so is the risk dominance level of (X, X). Each session consists of three different blocks that correspond to the three treatments T0-T2 of our main interest as described above. Each block in turn consists of six rounds that correspond to the six inequality games CF2-CF6 and CM2-CM6. In all four sessions, the ordering of the blocks is fixed and given by
The six games appear in random order in the six rounds of each block. In the T0 treatment, one subject in each pair is randomly chosen to make a choice. 14 After the outcome of play is shown on the PC screen, anonymous rematching takes place in the stranger format.
Analysis
Our analysis examines the effects of game forms (T0, T1, and T2), payoff structure (CM and CF), player roles (1 and 2), and inequality ratios (k = 2, 4, 6) on the action choice, coordination rates, the frequency and size of transfers, and the efficiency and equity of the final outcome.
Social preferences in the dictator treatment (T0)
We begin by examining the outcome of the dictator treatment (T0) to understand the possibility that the subjects are maximizers of some social preferences rather than their own payoffs. Specifically, we regard the following three types of social preferences as particularly relevant to their action choice in the present environment. Figure 4 shows the frequency of each of four choices (A, B, C, D) for CM and CF games. 15 As seen, the subjects' choices are almost entirely limited to A and D, which are NE of the game. 16 Additionally, the role 1 subjects choose A more than 94% of the time, whereas the choice of the role 2 subjects is approximately reversed depending on whether the game is CM or CF. In CM, they choose A more than 90% of the time, whereas in most cases of CF, they choose D on average 80% of the time. 17 The inequality ratio k is mostly insignificant in both CM and CF. 18
13 Based on the results from the preliminary sessions, we fixed the order of the treatments because of the concern that the subjects would read into our intention if they experienced T2 before T1. Each session had one additional treatment T3 which is not discussed in this paper. Since T3 was given at the end of each session, it didn't affect the subjects' behavior in the earlier treatments.
14 Once a subject is chosen, he makes a choice in all six rounds of the T0 treatment (against different opponents).
15 The outcome in T0 is denoted as
The hypothesis that the four outcomes are randomly chosen with equal probabilities is rejected (p = 0.01).
17 A multinomial logit regression over the four outcomes is no more informative than the descriptive statistics because of the skewed distribution of the choice data.
18 The unique exception is the choice by the role 2 subjects who choose D less often in CF4 than in CF2 (Mann-Whitney U-test, p = 0.1).
Figure 4: Outcome distribution in T0
For the role 1 subjects, their choice of A is consistent with both own payoff maximization and IEA, whereas for the role 2 subjects, their choice of A in CM and D in CF is consistent with own payoff maximization. Even for the role 2 subjects, however, they have a weak tendency to choose A more often in CF when k is larger. This may indicate role 2's concern about the decrease in role 1's payoff resulting from 2's choice of D instead of A, and hence suggests an element of IEA/altruism in their behavior.
Observation 1 (Single-person decision)
The behavior of the role 1 subjects in T0 is consistent with own payoff maximization and IEA. The behavior of the role 2 subjects in T0 is consistent with own payoff maximization, but has a degree of IEA or altruism. Figure 5 shows the number and frequency of each action (X and Y ) by the game form (T1 and T2), payoff structure (CM and CF), and subject roles (1 and 2). As seen, there is a significant difference in the subjects' action choice between T1 and T2, and the difference is more prominent in CF. Role 2 subjects choose X more often in T2 than in T1 for CF but not for CM, while role 1 subjects do so for both CF and CM. Both role 1 and role 2 subjects choose Y more often in CF than in CM. This observation is confirmed by the random effects logit regressions in Table 2 , where the dependent variable equals one if a subject chooses Y . Models (1) and (2) are for CM and CF, respectively, and have as explanatory variables the subject role ('role'= 1 for role 1), the game form ('t2'= 1 for T2), the inequality ratio ('k 4 '= 1 if k = 4 and 'k 6 '= 1 if k = 6), the inverse '1/round' of the round number within ** and ***: significant difference at 5% and 1%, respectively, between the respective pair of distributions (χ 2 -test). Shown in each column are the numbers of each action choice aggregated for k = 2, 4, and 6. each treatment, as well as cross terms. 19 Models (3) and (4) aggregate the data from CM and CF and have as explanatory variables the payoff structure ('cf'= 1 if CF) and the cross term between the subject role and payoff structure ('cf * role').
What influences the action choice?
We see that the coefficient for 't2' is significantly negative in model (2), suggesting that CF-T2 induces action X significantly more often than CF-T1. On the other hand, no significant effect of T2 is observed in CM in model (1). The coefficient for the cross term 'role * t2' is insignificant in both models (1) and (2), implying that these effects of T2 are independent of the subject role. Models (1) and (2) also show no significant effect of the subject role on the action choice in CM and CF: 'role' is not significant by itself, and neither are the cross variables involving 'role'. 20 Models (3) and (4) show that the subjects choose Y more often in CF than in CM, irrespective of the subject role. They also show the different effects of the inequality ratio k in CM and CF: In both CM-T1 and CM-T2, higher inequality overall has a positive impact on the choice of Y , and the positive effect is significant when k = 6. Also in CF-T1, high inequality (k = 6) increases the choice of Y , whereas increased inequality has a significantly positive impact on the choice of X in CF-T2. 21 The observation on the action choice can be summarized as follows:
19 The round number is inversed so that it takes values between 0 and 1: This helps us with the regressions in which other regressors are binomial and equal to 0 or 1.
20 In model (3), 'role*k4' is (weakly) significant, while 'role*k4' is not. 21 In model (3), 'k6' is significantly positive and 'cf*k6' is significantly negative. However, 'k6' is 2. In CF, the subjects choose X significantly more often in T2 than in T1.
3. The subject role has no significant impact on the action choice in CM and CF.
High inequality (k = 6) increases the choice of Y in both CM-T1 and CM-T2. High inequality also increases the choice of Y in CF-T1, but increases the choice of X in CF-T2.
more significant (at 5%) than 'cf*k6' (at 10%), implying the positive impact of k = 6 on the choice of Y . Similar reasoning implies the positive impact of inequality on the choice of X in CF-T2 in model (4).
Our central observation is Observation 2.2 on the comparison between T1 and T2, which cannot be explained by the maximization of self-regarding utility. The insignificance of the player role in CF in Observation 2.3 is in sharp contrast with our observation in T0, where the dominant choice is A = (X, X) for role 1 and Table 3 describes the realized distribution of four action profiles in T0 through T2. While the difference among T0-T2 is strongly significant in both CM and CF, the difference between T1 and T2 is strongly significant only in CF and only weakly significant in CM (p = 0.07). The difference between CM and CF is strongly significant in T0, T1 and T2.
Tables 4 and 5 present logit regressions of action profiles. Table 4 separates data from CM and CF and examines the effect of the inequality ratio ('k 4 ' and 'k 6 '), and the game form ('t2'). Table 5 combines data from CM and CF and examines the effect of the game form ('t2') and the payoff structure ('cf'). In each table, the first model has total coordination (1 {a = (X, X) or (Y, Y )} ) as the dependent variable, whereas the second model is a multinomial regression using one of the coordination profiles (X, X) as the base. 23 We look at the effect of each explanatory variable separately.
On the inequality ratio k, we note that 'k 4 ' or 'k 6 ' in models (1) and (3) in Table  4 has a significant impact on the rates of total coordination for both CM and CF. However, it is interesting to observe that while increasing k decreases coordination in CM, it tends to have the opposite effect in CF. It can be seen from Model (2) that the less coordination in CM for a higher k is caused by a decrease in the efficient coordination (X, X) and an increase in miscoordination (X, Y ). 24 On the other hand, model (4) shows that the positive impact of 'k 6 ' in CF comes mainly from an increase in (X, X). 25 On the comparison between T1 and T2, models (1) and (3) in Table 4 show that T2 has a significant positive impact on coordination in CM (p < 0.1), and strongly so in CF (p < 0.01). From models (2) and (4), it can be seen that this is associated with the negative impact of 't2' on the miscoordination profiles ((Y, X) in CM and (X, Y ) in CF). The same observation can be made in model (1) in Table 5 that aggregates CM and CF. In this case, 't2' has a positive impact on total coordination but a negative impact on inefficient coordination (Y, Y ) and miscoordination (Y, X) (model (2)). 26 In sum, the presence of a transfer opportunity in T2 significantly facilitates efficient coordination and reduces coordination failures. This tendency is common in CM and CF.
On the comparison between CM and CF, Table 5 shows that 'cf' has a negative impact on total coordination (model (1)), but a positive impact on inefficient coordination (Y, Y ) and miscoordination profiles (model (2)). This holds for both T1 and T2 since the cross term 't2*cf' is significant only for (Y, Y ) in model (2) and its sign is the same as the effect of 'cf'.
We summarize our findings as follows:
Observation 3 (Coordination)
1. In both T1 and T2, increasing the inequality ratio k decreases coordination in CM, but increases efficient coordination in CF.
In both CM and CF, the presence of a transfer opportunity in T2 increases efficient coordination and reduces inefficient coordination as well as coordination failures.
Observation 3.2 is our central finding, and in the case of CF, it corresponds directly to Observation 2.2 which finds the increased choice of action X in CF-T2 compared with CF-T1. In the case of CM, however, the significant impact of T2 on efficient coordination is not directly implied by our finding on the individual action choice in the preceding section. The positive impact of higher inequality on efficient coordination in CF-T1 (Observation 3.1) is also something that is not evident from the analysis of the individual action choice (Observation 2.4).
24 Note that the number of observations of (Y, Y ) is small for any k. 25 The significant effects of the cross terms involving the inequality ratio (i.e., t2*k4 and t2*k6) in the multinomial regression (2) for CM result from small changes in the number of observations of (Y, X) and (Y, Y ).
26 Although the cross term 't2 * cf' has a significant positive impact on (Y, Y ), the overall effect of 't2' is still negative. Figure 6 depicts the average transfer after the realization of each action profile for CM (left) and CF (right). In both CM and CF, the average transfer by the role 1 subjects dominates that by the role 2 subjects. In fact, the average transfer by role 1 (Figure 6 ) is statistically different from zero in both CM and CF, implying that the role 1 subjects are on average not own payoff maximizers. The average transfer by role 1 after (X, X) is significantly higher than that after (X, Y ) in both CM and CF (p < 0.01, t-test). The same tendency can be found for role 2 in CM only (p < 0.01). Figure 7 shows the number of subjects who made transfers after the realization of each action profile for CM (left) and CF (right). Those who made positive transfers are predominantly role 1. It can be seen that a subject tends to make transfers after the choice of X by the other player, and also after the realization of the efficient coordination (X, X).
What influences the size and likelihood of transfers?
In order to account for the variation in raw payoff numbers in different inequality games, we also examine the relative transfer, which is defined as the amount of transfer divided by the payoff earned in the game (i.e.,
). Figure 8 presents the cumulative distribution of relative transfer by role 1 subjects. The figure indicates that the distribution of relative transfer in CF dominates that in CM. This difference is significant (p < 0.04, Kolmogorov-Smirnov test) for role 1, but not for role 2.
For the analysis of possible determinants of transfer decisions, we restrict attention to the role 1 subjects who have chosen X given that positive transfers are observed almost exclusively in this combination as seen in Figure 7 . Table 6 presents the results of three panel regressions based on data from both CM and CF. Models (1) and (2) are the Tobit regressions of the relative and absolute transfers, In the Tobit analysis of the relative and absolute transfer in models (1) and (2), the impact of 'other's action' (= 1 if role 2 chooses Y ) is negative and significant in each case. The cross term between 'other's action' and 'cf' is significant in neither model (1) nor model (2). Thus, the role 1 subjects who have chosen X increase their absolute and relative transfer in response to role 2's choice of X in both CM and CF. The payoff structure 'cf' has a significant positive effect in both models (1) and (2), and the cross term 'cf * other's action' is insignificant. In other words, role 1 tends to make a larger transfer in CF than in CM, and this tendency is not affected by role 2's action choice. Role 2's choice of X and CF both have significantly positive impacts on the likelihood of transfer as seen in model (3). Turning now to the inequality ratios 'k 4 ' and 'k 6 ', we see in both models (1) and (2) that they are positively significant while their cross terms with 'cf' are insignificant. It follows that in both CM and CF, role 1 is willing to make a larger transfer as the degree of inequality increases. On the other hand, the likelihood of positive transfers is unaffected by k as seen in model (3). 
Observation 4 (Size and frequency of transfer)
The average transfer by role 1 is significantly positive with positive transfer almost exclusively when his own choice is X.
A positive transfer by role 1 is more likely after the choice of X by role 2, and the absolute and relative transfer is larger in this case.
A positive transfer by role 1 is more likely in CF, and the absolute and relative transfer is also larger in CF.
The inequality ratio k has a positive impact on the (absolute and relative) size of transfer in both CM and CF, but has no impact on the likelihood of a positive transfer.
Efficiency and equity with and without a transfer opportunity
Observations 3.2, 4.1, and 4.2 find that efficient coordination is more likely in the presence of a transfer opportunity and positive transfers do indeed take place. We now turn to the consequence of these observations in terms of the efficiency and equity of the final payoffs. Our efficiency measure is the total payoff, which simply equals the sum of the two players' payoffs (u 1 + u 2 = g 1 + g 2 ). The average total payoff in CM is 490.65 for T1 and 513.92 for T2. In CF, the average total payoff for T1 is 301.51 and 340.00 for T2. Statistical significance between T1 and T2 is found in CF (p = 0.28 for CM and 0.03 for CF, by t-test). Figure 9 shows the cumulative distribution of the total payoffs in T1 and T2. In both CM and CF, the distribution for T2 (dashed-line) appears to approximately first-order dominate that for T1 (solid-line). The Kolmogorov-Smirnov test finds a significant difference in distribution between T1 and T2 (dashed-line) in CF (two-sided p = 0.07). The transfer opportunity hence has a more substantial impact on efficiency in CF than in CM. These results are all consistent with our earlier findings that T2 facilitates efficient coordination (Observation 3.2), and has a stronger impact in CF. Further scrutiny of the subjects' payoffs reveals interesting facts. Figure 10 depicts the average final payoffs (g i ) in T1 and T2 for role 1 (dark) and role 2 (light). While role 2's payoff in T2 is significantly higher than that in T1 in both CM and CF (p < 0.01 in both CM and CF by a t-test and a Mann-Whitney test), there is no such difference in role 1's payoffs (by either test). Table 7 presents the Tobit regression of the final payoff. As seen, there is a sharp contrast between role 1 (left) and role 2 (right): For role 1, neither 't2' nor any cross term involving 't2' is significant. For role 2, on the other hand, 't2' is significantly positive in CF, and the cross terms involving 't2' tend to be significantly positive. In particular, the cross term 't2*k 6 ' is strongly positively significant in both CM and CF. The positive impact of 't2' on role 2's payoff is consistent with the significantly positive transfer by role 1 in T2 as seen earlier. On the other hand, the insignificance of 't2' on role 1's payoff, coupled with Observations 3.2 and 4.2, implies that role 1 transfers away any payoff gain from more efficient coordination achieved in T2.
We now turn to the question of equity, which is measured by the ratio of the Figure 11 shows the average of the payoff ratio for T1 (dark) and T2 (light). For each k, we can see that the average ratio is lower for T2 in both CM and CF. This indicates that the presence of a transfer opportunity contributes to reducing inequality between the two players. The hypothesis that there is no difference in the average payoff ratio between T1 and T2 is rejected by t-test for all k in CM with p < 0.05, and for k = 2 and k = 4 in CF with p < 0.01. 27 Table 8 reports the Tobit regressions of the payoff ratio for each inequality ratio separately. The improvement in equity in T2 is observed in both CM and CF. 
In both CM and CF, T2 increases equity as measured by the final payoff ratio.
Discussion
One important question concerns what motivates positive transfer in the redistribution stage. Among the social preferences discussed earlier, IEA is found to be consistent with the subjects' choice in T0, but is irrelevant in the redistribution stage since the game is constant-sum then. On the other hand, IQA is not supported by the subjects' choice in T0, but can be a source of positive transfer by the role 1 subjects. Another possible source of positive transfer is reciprocity, which in this case is the response by role 1 to role 2 's choice of X that contributes primarily to increasing role 1's payoff. 29 The strength of reciprocity can depend on (i) the amount of sacrifice that role 2 makes by choosing X, and (ii) the size of the benefit role 2 provides to role 1 by choosing X.
The following considerations provide us some hint as to which one of IQA and reciprocity motivates positive transfer by role 1. First, in the case of IQA, the transfer would be driven only by the realized payoff difference between two roles at the end of stage 1 in both CM and CF. 30 Reciprocity based on the benefit measure also fails to distinguish between CM and CF: In both games, role 2's choice of X unambiguously benefits role 1. On the other hand, reciprocity based on the sacrifice measure has different implications for CM and CF. In CM, role 2 prefers (X, X) to (Y, Y ), but in CF, role 2 prefers (Y, Y ) to (X, X). According to reciprocity based on the sacrifice measure, hence, more transfer is expected in CF than in CM. Our finding (Observation 4.3) supports the latter reasoning.
Examining the effect of the inequality ratio k also provides some hint. Clearly, a larger k would have a positive impact on the size of transfer based on IQA or reciprocity with the benefit measure. This is indeed what we find in Observation 4.4. On the other hand, we also find that the likelihood of positive transfer is unaffected by k, which can be considered evidence against IQA or reciprocity based on the benefit measure. 31 Although the above considerations do not distinguish between IQA and reciprocity based on the benefit measure, rejection of IQA by our findings from T0 leads us to the following conjecture:
Conjecture 1 Reciprocity based on the sacrifice measure plays as the primary motive behind positive transfers in T2, whereas reciprocity based on the benefit measure plays the secondary role. interpreted as intending to benefit i, and is negative if i punishes j for j's action that is interpreted as intending to harm i. Our experimental design allows us to observe only positive reciprocity.
30 If anything, the payoff difference u1(X, X) − u2(X, X) is larger in CM than in CF for each k, so that more transfer may be expected in CM based on IQA or reciprocity based on the benefit measure.
31 The insignificance of the cross term between 'cf' and 'k4' or 'k6' indicates that the larger transfer in CF is not driven by the inequality ratio k. The second question concerns whether the subjects' choice of X instead of Y in CF (Observations 2.2 and 2.4) can be rationalized ex post in T2. To answer this question, suppose that the subjects take as given the average transfer from role 1 to role 2 in T2 contingent on each action profile. Figure 12 incorporates the average transfer from role 1 to role 2 in T2 into their payoffs in CF with the number of observations of each action in the corresponding treatment indicated in the parentheses. It can be seen that X becomes a more attractive choice for role 2 than in the original game. In fact, X is a dominant action for role 2 when k = 6, and (X, X) is a payoff dominant equilibrium as in CM when k = 4. Furthermore, if role 2 expects that role 1's action choice is given by its empirical frequency, X is his uniquely optimal action for every k. For role 1, on the other hand, X cannot be a dominant action for any k by construction. Again, however, if role 1 expects that role 2's action choice is given by its empirical frequency, X is the uniquely optimal action for role 1 for every k. 
Conclusion
We study the play of a 2×2 coordination game which gives player 1 a large advantage over player 2, and examine the effect of adding the ex post redistribution stage where each player may voluntarily transfer their payoff to the other player. We find that the presence of the redistribution stage induces positive transfer from the role 1 subjects to the role 2 subjects, and more frequent coordination on the efficient action profile. These tendencies are stronger when the two players have conflicting preferences over the two equilibria of the coordination game than when they have common interests. While the subjects' choices in the non-strategic situation are mostly consistent with own profit maximization, their behavior in the strategic situation deviates significantly from it. Through the analysis of the size and frequency of transfer, we conclude that the positive transfer is most likely motivated by reciprocity by the role 1 players and anticipation of it by the role 2 players. We find that this interaction results in the higher levels of efficiency and equity.
One interesting extension of the present work is an experiment that involves elicitation of beliefs from the subjects before the play of the game. In particular, it would be interesting to find out their beliefs about which action they expect from the other player, and how much transfer they expect from the other player after the realization of a particular action profile. Such study would provide us with more insight into the thinking of subjects in the face of inequality.
Our finding suggests that the opportunity to voluntarily redistribute wealth can partially mitigate inequality. In our experiments, inequality is given by the experimenter and not a consequence of the subjects' effort. It would be interesting to see if behavior is different in the setting where inequality is "acquired" by the subjects as a result of their real effort in some preceding task.
1
Appendix
Instruction
For those who will participate in the experiment
The experiment we are about to conduct will be used as academic material to analyze your choice behavior.
You will be asked to make choices according to the following rules. Through those choices, you will earn points. All the points you earn will be converted to cash at a rate of 1.3 yen per point, which will be paid to you at the end of the experiment. All instructions for making the choices will be shown on the computer screen in front of you. The experiment is divided into four parts.
Part 1 Explanation of the experiment
Once the experiment begins, the computer will first randomly choose half of the participants as selectors. In Part 1, only these selectors will make choices. There is nothing for those who were not chosen as a selector to do in Part 1 of the experiment; if you were not chosen, please wait until Part 2 begins.
Those who were chosen as selectors will be asked to make six rounds of selections, as explained below. First, a selector will be paired with an individual who was not chosen as a selector. A selector will not be paired with another selector. Likewise, individuals who were not chosen as selectors will not be paired together.
The individual you are going to be paired with will be randomly determined by the computer for each round of selection.
The selector will choose one of four options, A, B, C, and D. Based on the choice made by the selector, points are determined for you (the selector) and your counterpart (an individual who was not chosen as a selector).
Options
Your Let's say the value of s is 140 and the value of t is 55. In this case, the points will be as follows: The above screen will be displayed for those who are chosen as selectors. The selection round is shown at the top of the screen. In the above example, the round is the first of six.
Four options and their corresponding points for you and your counterpart are shown in the center of the screen. These points will change each round. Below that, you will find the values of s and t that are used in the formulae to derive the points. Below that are the selection buttons.
First, please choose one option from A, B, C, and D and write it under "Your Choice" on the record sheet.
Please also write why you made that choice in the "Reasons for Your Choice" section.
When you've finished writing, please click on the button for the option you wrote in "Your Choice."
Once all selectors click on an option button, the next round will begin. This completes one round of selection. This is repeated six times. Please choose one of the above Options A, B, C, and D.
The above screen will be displayed for those who were not chosen as selectors. Please wait until Part 2 begins, as you will not make choices in Part 1 of the experiment.
You will now have three minutes to review the details of the experiment. If you have a question, please raise your hand quietly and the experimenter will answer you one-to-one. Please note that you are not allowed to communicate with the other participants.
You were not chosen as a selector. You will not make choices during Part 1 of the experiment.
Please wait until Part 2 begins.
Everyone will be asked to make choices starting in Part 2. You will make six rounds of selections as explained below. First, you will be paired with another participant. The individual you are paired with will be randomly chosen by the computer for each round of selection.
You will choose one of two options, X and Y. The points for you and your counterpart will be determined on the basis of the choices you and your counterpart make. The selection screen will display the above. The point table is displayed in the center of the screen. Below it, you will find the values of s and t that are used in the formulae to derive the points. Below that are the selection buttons.
Choice of Your
First, please choose X or Y and write it under "Your Choice" on the record sheet. Please also write why you made that choice in the "Reasons for Your Choice" section.
When you finish writing, please click on the button for the option you wrote in "Your Choice."
Once everyone clicks a selection button, the next round will begin. The results screen will display the above. The values of s and t that are used in the formulae to derive the points, your choice, the choice of your counterpart, your points, and the points for your counterpart are displayed below the center of the screen.
First, please write the choice of your counterpart displayed on the screen under "Choice of Your
Counterpart" on the record sheet. Please also write your points displayed on the screen in the "Your Points"
section.
When you finish writing, please click on the Next button at the lower right of the screen.
Once all subjects click the Next button, the next round will begin. This will complete the first round of selection. This process is repeated six times.
You will now have three minutes to review the details of the experiment. If you have a question, please raise your hand quietly and the experimenter will answer you one-to-one. Please note that you are not allowed to communicate with the other participants. Explanation of the Experiment Details
You will make six rounds of selections as explained below. First, you will be paired with another participant.
The individual you are paired with will be randomly chosen by the computer for each round of selection.
This part is composed of two stages.
Stage 1
You will choose one of two options, X and Y. The points for you and your counterpart will be determined on the basis of the choices you and your counterpart make. Once all subjects click on a selection button, you will proceed to the selection screen in Stage 2. Choice of Your Counterpart
The selection screen in Stage 2 will display the above. The values of s and t that are used in the formulae to derive the points as well as your choice and the choice of your counterpart in Stage 1 are displayed in the center of the screen. Below that is the selection box. Once all subjects click on the OK button, you will proceed to the results screen. The results screen will display the above. The values of s and t that are used in the formulae to derive the points as well as points you gave to your counterpart, points you received from your counterpart, your final points, and the final points for your counterpart are displayed in the center of the screen.
First, please write the points you received from your counterpart as displayed on the screen under "Choice of Your Counterpart in Stage 2" on the record sheet. Please also write your final points displayed on the screen in the "Your Point" section in the record sheet.
When you finish writing, please click the Next button on the lower right of the screen.
Once all subjects click on the Next button, the next round will begin. This will complete the first round of selection. This process is repeated six times.
Part 4 is composed of three stages. After verifying each other's choice and points in Stage 2, you will have an opportunity to give some of the points you have to your counterpart.
Please choose an integer of 0 or larger that is smaller than the number of points you earned in Stage 2 as the number of points to give to your counterpart.
The selection screen in Stage 1 will display the above. The point table in Stage 2 is displayed in the center of the screen. Below it, you will find the values of s and t that are used in the formulae to derive the points.
Below that are the selection buttons. The selection screen in Stage 2 will display the above. The values of s and t that are used in the formulae to derive the points, your choice and the choice of your counterpart in Stage 1, and whether to proceed to Stage 3 (the stage where you decide how many points to give to your counterpart) are displayed in the lower center of the screen.
First, please write down the choice of your counterpart displayed on the screen under "Choice of Your
Counterpart in Stage 1" on the record sheet.
Next, please choose X or Y and write it in the "Your Choice in Stage 2" section in the record sheet. Please also write why you made that choice in the "Reasons for Your Choice in Stage 2" section.
When you finish writing, please click on the button for the option you wrote in "Your Choice in Stage 2."
Once all subjects click on a selection button, the selection screen in Stage 3 will be displayed to the pairs who are proceeding to Stage 3. For those not proceeding to Stage 3, the screen will say, "Other participants are playing. Please wait for a while." Please wait until the results screen is displayed. Value of s
Selection screen in Stage 3
The above screen will be displayed for the pairs who proceeded to Stage 3. The values of s and t that are used in the formulae to derive the points as well as your choice and the choice of your counterpart in Stage 2 are displayed in the lower center of the screen. Below that is the selection box. Once all the subjects who proceeded to Stage 3 click on the OK button, you will proceed to the results screen. When you proceed to Stage 3, the results screen will display the above. The values of s and t that are used in the formulae to derive the points, the points you gave to your counterpart, the points you received from your counterpart, your final points, and the final points for your counterpart are displayed in the lower center of the screen.
First, please write down the choice of your counterpart displayed on the screen under "Choice of Your Counterpart in Stage 3" in the record sheet. Please also write down your final points displayed on the screen in the "Your Points" section.
Once all subjects click on the Next button, the next round will begin. Once all subjects click on the Next button, the next round will begin. This completes one selection. This process is repeated six times.
You will now have three minutes to review the details of the experiment. If you have a question, please raise your hand quietly and the experimenter will answer you one-to-one. Please note that you are not allowed to communicate with the other subjects. 
